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Abstract 

The present invention belongs to the field of asynchronous motor exciting speed-regulating technology and features the exciting 
speed-regulating method of optimizing stator-exciting current to regulate rotor magnetic linkage. It MT coordinate system, the finite element 
analysis to asynchronous motor magnetic field is performed to obtain the effect of saturated motor magnetic field on motor parameters and 
the stator and rotor magnetic linkage via solving non-linear equation. The magnetic linl<age table Is optimized to obtain optimized exciting 
table and maximum torque vs rotation speed table. By means of PI control method to obtain optimized exciting current and reference value of 
torque current, comparison to practical exciting current and torque current and PI regulation and voltage decoupling, final stator voltage in MT 
coordinate system is obtained for the control of the inverter. 
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Link-Tr ^i^^ T ttM^; Link-Mr M 



Link-A :^ A ffliK«t;Link-B ihBm 


»li;Link-C^C^a 




Cunent_iTs 


9.1639 


14.6622 


18.3278 


CurrentJTrC) 


-8.59711 


-13.7554 


-17.1942 


Current_iMs 


0 


0 


0 


Cuircnt_iMrO 


0 


0 


0 


link-Ts 


0.0480693 


0.0758845 


0.0921548 


Link-Ms 


-1.78623e-5 


-3.0301 9e-5 


-3.91252e-5 


Link-Tr 


0.00564894 


0.00859067 


0.00945619 


Link-Mr 


-1.89887e-5 


-3.22076e-5 


-4.17075e-5 


Link-A 


0.0405476 


0.0633322 


0.0752785 


Link-B 


-0.0315718 


-0.0505208 


-0.0629877 


Link-C 


-0.0315409 


-0.0504683 


-0.0629199 



tr5fe«^^^^%a[ Is. Sjew Is ^IB:*:^ ismax, i^^lkic^^m^^ii 
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^ speed=sp[o], ^nMmmm:^sp^tdm^i\-nnm^^um^u:^:&^mT:c^, 
^m^&,:^4^^ m. j^^^^^m:^.mnp^i^. ^^^^^s Temax. mmmmM^ speed 

Te«J%m«:^^. :|#speed> Temax ^JltjEW^^^fiS. ^*§M#A^ig^# maxtorqudat 
'f. ^T=Te[0], ^*ffii^5i^ speed ii^^T»3eT«#A^ia Is ^, )Pt Is 
^. bmin. speed. T. Ismin ^J{ti^W^^a«^Jt# A j|ScJg^# optimal dat 

«iB^T*Te|8r^MT-^^^^S. mft±®fi«lil;-|SIMm«f^Te4'^Wfi<l7U^M 
SJ.^MS^ speed fg|^iIsp|!c^WT-'^7C«. WS»fatf«l^5g^JRf^. MspM^fitJW 
^;o:m«5|fefflf,J. a,^PrW#PJW>h»S^#. maxtorqu.dal5^«^^^^. optimaldat ^^tt 



iMlmax=29.47082468 (A) 
iMlmax=24.74302980 (A) 
iMlmax=2 1.09 19434 1 (A) 
iMlmax=18.27491629 (A) 
iMlmax=16.02573427 (A) 
iMlmax»14.19040791 (A) 
iMlinax=12.70356758 (A) 
iMlmax=11.51978179 (A) 
iMlinax-10.57498681 (A) 
iMlmax=9.75600839 (A) 
iMliiiax==9.1S476443 (A) 
iMlmax=8.5791 1 884 (A) 
iMlinax=8. 14756482 (A) 



Te==2.70746473 (Nm) 

Te=2.63I89971 (Nm) 

Te=2.56003875 (Nin) 

Te=2.49084617 (Nm) 

Te=2.42493269 (Nm) 

Te=^.36206414 (Nm) 

Te=2.30202777 (Nm) 

Te=2.24458567 (Nm) 

Te-2.18949822 (Nm) 

Te=2.13673122 (Nm) 

Te^.0861340S (Nm) 

Te=2.03756872 (Nm) 

Tc-1.99090852 (Nm) 



Speed=2160(rpm) 
Speed=2220(rpm) 
Spced-^280(rpm) 
Speed=2340(ipm) 
Speed=2400(rpm) 
Speed=2460(rpm) 
Speed=^520(rpm) 
Spced=2580(ipm) 
Speed=2640(rpm) 
Speed=2700(rpm) 
Spee*:2760(rpm) 
Speed-^820(ipm) 
Spee(t^880(ipm) 
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Torque= 7.64925427(Nm)Speed=5 1 00(ipm) 

Torque= 7.56649265CNm)Speed=5160(rpm) 

TorqueF= 7.48S36041(Nm)Speed==5220(ipm) 

Torque= 7.4058 1435(Nm)Spced=5280(ipm) 

Torque= 7.3278 1249(Nm)Speed=5340(rpm) 

Torque= 7.25 13 1404(Nm)Speed=5400(rpm) 

Torque^ 7.1 762794 l(Nm)Speed=5460(ipm) 

Torques 7.10267014(Nm)Spced=5520(rpm) 

Torque= 7.03044895(Nm)Speed=5580(ipin) 

Torque= 6.95957961(Nm)Speed=5640(rpm) 

Torque= 6. 89002703 (Nm)Speed=5700(rpm) 

Torquc= 6.82175712(Nm)Speed=5760(ipm) 

Torque= 6.75473685(Nm)Speed=5820(rpin) 

Torque= 6.68893419(Nm)Speed=5880(ipm) 

Torque= 6.6243 1 805(Nm)Speed=5940(rpm) 

Torque= 6.5608583 1 (Nm)Speed=6000(rpm) 



iMs= 3.384394871 iTs=12. 194775030 
iMs= 3.340630411 iTs= 12.206836409 
iMff= 3.297871503 iTs= 12.2 18457767 
iMs= 3.256083626 iTs=12.229660097 
iMs= 3.215233823 iTs=12.240463150 
iMs= 3.175290617 iTs=12.250885526 
iMs= 3.136223924 iTs=12.260944750 
iMs^ 3.098004981 iTs=12.270657350 
iMs= 3.060606270 iTs=12.280038922 
iMs= 3 .02400 1 454 iTs= 1 2.289 1 04 1 93 
iMs= 2.988165316 iTs=12.297867080 
iMs= 2.953073693 iTs=12.306340741 
iMs= 2.918703430 iTs=12.3 14537627 
iMs- 2.885032321 iTs=12.322469524 
iMs= 2.852039064 iTs=12.330147600 
iMs= 2.819703216 iTs=12.337582439 
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^A|fc|g:St# result.dat 



speed = sp[ri 



^ resultdat <=pmi!^ speed y^f^^—^^i&im 
m, WXm^TC^. ^ Te ^m:k4^^ m 



N 



M Te f^mMLXm. 
Temax 



^ speed IP Temax lUil^JlSi 

I # A ife ig :jt # 

tnaxtorqu.dat 




1=0,4- T=Te[J], 



^ resultdat Ef^gii^T^ 
speed ){*jSfi<J-S^^ 




M Is ^mm^-^ 

Ismin 



^ speeds Te ^ Ismin 
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